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(57) [Abstract] 

[Problems to be Solved by the Invention] 

this invention makes, use and storage of long period under 
high temperature of battery which uses negative electrode and 
organic electrolyte solution which designate lithium or other 
light metal and alloy etc as active substance possible, it makes 
objective. 

[Means to Solve the Problems] 

metallic lithium of negative electrode 2 pressure bonding is 
done in inside of lid 1 of stainless steel which combines 
negative electrode terminal Li/ (CF ) <sub>n as coin type 
battery ofsystem. 

gasket 6 which consists of PPS or PFAresin fitting is donein 
surrounding edge of lid 1, is sealed by with case 5 of stainless 
steel which combines positive electrode terminal. 

It is a constitution where separator 4 which consists of PBT or 
PPSresin has between negative electrode 2 and positive 



Page 3 Paterra Instant MT Machine Translation 



JP1996321287A 



1996-12-3 



3c 



electrode 3. 



IN 3 



i-l 

2 

Mi 

5 • 
8 ■ 




Claims 

1] 

*fcl±4HIMb«i:©BIBHb^»G)^-r*i^ 

de g c -efc*#a(D*«»a*fciia»© 

4><E<i* 170 deg C -e&*£?Ltt<D£J**BB 
**tt it«ttffiSS*<d>fc<£* 150 

deg cTffe«j»waitt***B*a*fci*«rE 

SIC. ^4<)^P>T7.77/Uh*±ftfc1"* % >— 

s»tmaatt*H»»ta)iBiic^tt*-&fc 



[Claim(s)] 
[Claim 1] 

alloy, lithium or other alkali metal and in organic solvent of 
alone where negative electrode and boiling point where 
designate carbon or metal oxide which designate lithium or 
other light metak lithium or other light metal as main 
component any of intercalation compound as active substance 
are 170 deg C at leastor mixed organic solvent of plural, 
between positive electrode and aforementioned negative 
electrode , electrolyte resistance to be superior making use of 
organic electrolyte solution which melts lithium salt as solute, 
in liquid retaining property being rich, It isolates melting 
point at least with separator which consists of the porous 
synthetic resin seat which is 170 deg C, electrolyte resistance 
is superior, in surface of the gasket which designates 
thermoplastic synthetic resin alone or aforementioned 
thermoplastic synthetic resin where continuous use 
temperature is 150 deg C at least as main component, sealant 
layer whichbeforehand designates blown asphalt as main 
component providing, organic electrolyte solution battery 0 
which with positive electrode polarity metal container and 
state which lies betweenbetween negative electrode polarity 
metal container , compressing aforementioned gasket by curl 
doing upper edge of metal container of polarity of positive 
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electrode or negative electrode any one, sealing upstopping 
does aforementioned gasket 

[Claim 2] 

nonaqueous electrolyte battery,, which is stated in Claim 1 
which is used for gasket which designates thermoplastic resin 
alone or aforementioned thermoplastic resin of any one of 
polyphenylene sulfide resin or tetrafluoroethylene * 
perfluoroalkyl vinyl ether copolymer resin as main 
component 

[Claim 3] 

In polyphenylene sulfide resin or tetrafluoroethylene * 
perfluoroalkyl vinyl ether copolymer resin organic electrolyte 
solution battery o which is stated in Claim 1 whichis used for 
gasket which consists of reinforced resin which blended to the 
uniform with glass fiber of 10 wt% or less as filler 

[Claim 4] 

In polyphenylene sulfide resin or tetrafluoroethylene * 
perfluoroalkyl vinyl ether copolymer resin polyethylene of 10 
wt% or less and polyolefin type elastomer itconsists of at least 
one of polypropylene organic electrolyte solution battery,, 
which is stated in the Claim 1 which uses gasket which 
consists of thermoplastic resin which blendedto uniform 

[Claim 5] 

curl doing upper edge of metal container of polarity of 
positive electrode or negative electrode any one before being 
compressed by seal, vis-a-vis thickness of gasket of state 
which has not been added load, organic electrolyte solution 
battery o which isstated in any of Claims 1 through 4 where 
thickness of aforementioned gasket of state which sealing up 
stopping it did, was compressed is50 - 90% ranges 

[Claim 6] 

In portion which touches at least with to metal container of 
positive electrode polarity of gasket surface and metal 
container of negative electrode polarity, mineral oil is added 
to blown asphalt,precoating after doing, paint which melts 
these with solvent isdried, organic electrolyte solution 
battery o which is stated in Claim 1 which provides sealant 
layer which blown asphalt is designated as main component 

[Claim 7] 

From polybutylene terephthalate, polyphenylene sulfide, 
polyvinylidene fluoride, poly tetrafluoroethylene or other 
group at least 1 kind organic electrolyte solution battery,, 
which is stated in Claim 1 which uses separator which 
consists of nonwoven fabric or synthetic resin sheet of the 
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microporous film which is chosen 
[Claim 8] 

negative electrode which consists of positive electrode and 
metallic lithium designating the fluorinated graphite as main 
component, electrolyte resistance is superior, is rich to liquid 
retaining property,isolates melting point at least with 
separator which consists of porous synthetic resin sheet which 
is 170 deg C, electrolyte resistance is superior, in surface of 
gasket which designates thermoplastic synthetic resin alone or 
aforementioned thermoplastic resin where continuous use 
temperature is 150 deg C at least as main component, 
Beforehand, organic electrolyte solution battery 0 which 
provides sealant layer which designates the blown asphalt as 
main component, with positive electrode polarity metal 
container and state which lies betweenbetween negative 
electrode polarity metal container , compressing 
aforementioned gasket by curl doing upper edge of metal 
container of polarity of positive electrode or negative 
electrode any one, sealing upstopping does aforementioned 
gasket 

[Claim 9] 

organic electrolyte solution battery 0 which is stated in Claim 
8 which uses gasket whichdesignates thermoplastic resin 
alone or aforementioned thermoplastic resin of any one of the 
polyphenylene sulfide resin or tetrafluoroethylene * 
perfluoroalkyl vinyl ether copolymer resin as main 
component 

[Claim 10] 

In polyphenylene sulfide resin or tetrafluoroethylene * 
perfluoroalkyl vinyl ether copolymer resin organic electrolyte 
solution battery 0 which is stated in Claim 8 whichis used for 
gasket which consists of reinforced resin which blended to the 
uniform with glass fiber of 10 wt% or less as filler 

[Claim 11] 

In polyphenylene sulfide resin or tetrafluoroethylene * 
perfluoroalkyl vinyl ether copolymer resin polyethylene of 10 
wt% or less and polyolefin type elastomer itconsists of at least 
one of polypropylene organic electrolyte solution battery 0 
which is stated in the Claim 8 which uses gasket which 
consists of thermoplastic resin which blendedto uniform 

[Claim 12] 

curl doing metal container upper edge of polarity of positive 
electrode or negative electrode any one before 
beingcompressed by seal, vis-a-vis thickness of gasket of state 
which has not been added load, organic electrolyte solution 
battery o which is stated in the any of Claim 8 to 1 1 where 
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thickness of aforementioned gasket of the state which sealing 
up stopping it did, was compressed is 50 - 90%ranges 

[Claim 13] 

In portion which touches at least with to metal container of 
positive electrode polarity of gasket surface and metal 
container of negative electrode polarity, mineral oil is added 
to blown asphalt,precoating after doing, paint which melts 
these with solvent isdried, organic electrolyte solution 
battery 0 which is stated in Claim 8 which provides sealant 
layer which blown asphalt is designated as main component 

[Claim 14] 

The;ga -butyrolactone alone or the;ga -butyro lactone in high 
boiling point mixed solvent which is made main 
component,organic electrolyte solution battery 0 which is 
stated in Claim 8 which uses organic electrolyte solution 
which inorder to become concentration of 0.9 - 1.5 mol/I, 
melts lithium fluoroborate of the solute 

[Claim 15] 

metal container of positive electrode polarity, chromium 
organic electrolyte solution battery Q which is stated in the 
Claim 8 which consists of stainless steel which 15 wt% or 
greater and molybdenum 0.5 wt% or greater is contained 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, lithium or other light metal and alloy* lithium 
and carbon or regards organic electrolyte solution battery for 
high temperature which under condition of high temperature* 
high humidity which uses negative electrode and organic 
electrolyte solution where metal oxide intercalation 
compound etc designate as active substance makes use and/or 
storage of long period possible. 

[0002] 

[Prior Art] 

As nonaqueous electrolyte for battery, organic electrolyte 
solution and polymer solid electrolyte are utilized. 

As for organic electrolyte solution among these, in organic 
solvent of aprotic, beingsomething which melts lithium salt as 
solute, in stability, composition of low melting point is 
usually chosen vis-a-vis active metallic lithium. 

Because of that, as for organic electrolyte solution battery, 
low temperature property is superior generally, in usable, also 
storage property of long period is superior in wide 
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temperature range. 

start was used with military use and or other special 
application for outer space development, but demand widely 
it is used not only, recently, as power supply for memory 
backup is increased rapidly in main power supply of electron 
watch* electronic memopad,AFcamera or other various 
domestic use electronic equipment. 

As power supply for these backup, lithium * fluorinated 
graphite^ Li/ (CF ) <sub>n not only a primary battery 
ofsystem and lithium * manganese dioxide * Li/Mn 0 2 type, 
also lithium secondary battery is being used. 

[0003] 

In Figure 1 Li/ (CF ) <sub>n representative structure of coin 
shape organic electrolyte solution lithium battery ofsystem 
isshown with longitudinal cross-sectional view. 

In Figure 1, metallic lithium of negative electrode 2 pressure 
bonding is done as one unit in inside of lid 1 of stainless steel 
which combines negative electrode terminal, the gasket 6 
fitting is done to surrounding edge of lid 1 . 

(CF ) <sub>n in main component of active substance as for 
positive electrode 3 which molding is done, stainless steel 
which combines positive electrode terminal (SUS 304; Cr 
18%, Ni 8% ) make pressure bonding it isdone in current 
collector of titanium lath which is installed in inside bottom 
surface of the case 5. 

Between of negative electrode 2 and positive electrode 3 is 
isolated by separator 4 . 

organic electrolyte solution being impregnated and being kept 
in hole opening of the positive electrode 3 and separator 4. 

curl doing flange of case 5, compressing gasket 6 between lid 
1 , sealing up stopping it does. 

Usually, beforehand it provides sealant layer 8 which 
designates blown asphalt as main component in portion which 
touches at least with to lid 1 and case 5 of surface of gasket 6, 
air tightness has improved. 

[0004] 

conventional general Li/ (CF ) <sub>n regarding organic 
electrolyte solution battery, in separator polypropylene (PP ) 
non-woven fabrics, in gasket mainly polypropylene 
(PPresin ), In addition when the;ga of high boiling solvent 
-butyrolactone 1 and 2 -dimethoxy ethane (DME ) of low 
boiling solvent is added to (BL ) alone or BL, as electrolyte 
solution the organic electrolyte solution which in order to 
become concentration of 1.0 mo 1/1, melts lithium 
fluoroborate> Li BF 4 of solute in solvent is used. 

[0005] 
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Li/ (CF ) <sub>n as for thermal decomposition temperature of 
fluorinated graphite of positive electrode active material of 
the organic electrolyte solution battery with 320 - 420 deg C, 
as for metallic lithium of negative electrode melt deformation 
isnot caused to 180.54 deg C of melting point. 

Because and thermal decomposition temperature of lithium 
fluoride. LiF of discharge product is 848 deg C,stability you 
can call to originally thermal battery system. 

conventional Li/ (CF ) <sub>n battery - 40 - storage and/or 
use of long period whichexceeds 10 year with temperature 
range of + 60 deg C is possible. 

Not just coin type, button type, wafer type, regardless of 
cylinder or other cell shape, between the metal container 
which combines metal container and negative electrode 
terminal which combine positive electrode terminal generally 
synthetic resin gasket of electrical insulating property lying 
between with electrolyte resistance,crimp doing, from cell 
internal electrolyte solution or other cell element leaks to 
outside by the sealing doing, In order for air and moisture 
vapor of cell outside not to invade to the cell internal, 
liquid-tightness and air tightness are kept. 

[0006] 

Accompanied by development of electronics technology, use 
field of battery for memory backup is expanded, withstands 
harsh condition where untilrecently, you had supposed with in 
comparison, it was required, inside engine room of for 
example automobile and like various industry equipment for 
the outdoors, it reached point where it is used even under 
severe condition of high temperature, high humidity. 

In addition, when with production stage, soldering doing on 
printed board withother electronic part with reflow step , 
being exposed by high temperature, battery property is 
required does not deteriorate . 

[0007] 

Li/ (CF ) <sub>n, propylene carbonate of for example high 
boiling point (PC ) with when 1 and 2-dimethoxy ethane 
(DME ) with mixed solvent of low boiling point is used is 
many in organic electrolyte solution battery other than 
system. 

Addition of this kind of low boiling solvent making viscosity 
of electrolyte solution low, isin order high discharge property 
to improve including pulse discharge. 

But, when it is a coin type and a wafer type where 
cross-sectional area of cell is large vis-a-vis thickness of 
canister, when it is placed in the high temperature state, low 
boiling solvent in electrolyte solution evaporating, cell 
internal pressure rises, when the cell canister swelling, being 
considerable, gap occurs in seal of canister, there are times 
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[0011] 
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when vapor of low boiling solvent leaks. 

With this kind of state, composition of organic electrolyte 
solution changed, organic electrolyte solution itself leaked, air 
invaded from outside, oxide film being formed by lithium 
negative electrode surface by moisture which is included in 
air, the internal resistance or other many problem where 
battery property deteriorates such as itbecomes high with 
occurred. 

[0008] 

This kind of problem is solved, heat resistance of cell it 
improves it isa necessary . 

In order to achieve this kind of objective, until recently, 
improvement of heat resistance of gaskets sealant, 
separator or other organic material and attempt which 
improves electrolyte solution composition havedone. 

There was a for example U.S. Patent 5,246,795 number and 
Japan Examined Patent Publication Hei 5-58232 disclosure or 
other proposition, but those which alwayscan be satisfied 
practical performance you could not say. 

[0009] 

In addition, in order to guarantee high-level degree of sealing 
up,positive electrode terminal glass metal has been utilized 
also cell of structure which seals up between metal container 
upper edge of lid and negative electrode polarity which 
aresealed completely with laser welding . 

This structure is quite high reliability, but parts cost to be 
high, because the productivity always is not high, it was 
unsuitable to application to thegeneral-purpose battery. 

[0010] 

[Problems to be Solved by the Invention] 

Until recently, because PPresin which is used for separator 
and the gasket Li/ (CF ) <sub>n in organic electrolyte 
solution battery, relatively is high melting point, itmade 
common resin where heat resistance is superior. 

molded article of PPresin with low load state continuous use 
being possible withl 10 deg C, with state which does not have 
load withstandsalso high temperature of 150 deg C, but like 
gasket in under high load with as much as 100 deg C or less 
with cold flow deformationoccurring, At time of storage 
and/or use of long period with high temperature which 
exceeds 60 deg C, kind of disadvantage which is mentioned 
earlier when problem iscaused was many. 

[0011] 

As for this invention, it cancels problem which has been 
caused untilrecently at time of use and/or storage of long 
period in under the high temperature with appropriate heat 
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resistance part and adopting constitution, with the high 
reliability, Li/ where commodity is high (CF ) <sub>n organic 
electrolyte solution battery for the high temperature which 
begins system it is offered it makes objective. 

[0012] 

[Means to Solve the Problems] 

In order to achieve this objective, as for this invention, alloy * 
lithium or other alkali metal and the organic electrolyte 
solution which melts lithium salt in organic solvent of alone 
where negative electrode and boiling point where designate 
carbon or metal oxide which designate lithium or other light 
metaL lithium or other light metal as main component any 
of intercalation compound as active substance are 170 deg C 
at least or mixed organic solvent of plural, as solute using, 
Between positive electrode and aforementioned negative 
electrode , electrolyte resistance is superiors rich to liquid 
retaining property, isolates melting point at least with 
separator whichconsists of porous synthetic resin seat which 
is 170 deg C, electrolyte resistance is superior, in surface of 
gasket which designates thermoplastic synthetic resin alone or 
aforementioned thermoplastic synthetic resin where 
continuous use temperature is 150 deg C at least as main 
component, Beforehand, it is a organic electrolyte solution 
battery which provides sealant layer which designates blown 
asphalt as main component, with positive electrode polarity 
metal container and state which liesbetween between negative 
electrode polarity metal container , compressing 
aforementioned gasket by the curl doing, upper edge of metal 
container of polarity of positive electrode or negative 
electrode any one sealingup stopping does aforementioned 
gasket. 

[0013] 

[Embodiment of the Invention] 

As for this invention by adopting heat resistance part and 
constitution which were inscribed, with conventional organic 
electrolyte solution battery it is something which even under 
high temperature approximately of 150 deg C which cannot 
be achieved, makes use and/or storage of long period 
possible, can expand application of organic electrolyte 
solution battery rapidly. 

[0014] 

[Working Example(s)] 

While referring to figure and chart with this invention 
concerning Working Example, below you explain in detail. 

[0015] 

(Working Example 1 ) 
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Li/(CF) n ^(D=H'>Mmjfi(SieNo.BR1225. 
S 12.5mm. BM 2.5mm)ffl#X^h*#«B 

i&nBXlK^i^^tt bl izmmo LiBF 4 £ 

l.Omol/I ©»«l=ft««kdl=»*Lfc*««» 
j££ 100ml fOfcAU WMMMaff**? 
h 10 fi-f o£ A*U S£f3= 

*<D& 150 deg C T* 40 BPbIJ&SU 

[0016] 
[Si] 



No. 


ft ffl 


lii 1 ia hi M ! 

- H 


1 


if7xsm*7<F(PPS)ti 


i 


2 


H7»tiW<-7Mo7***fi* 

i-t**ft*CPFA)il 




3 






4 


i)WH-f*W(PBM)lll 




5 






6 


<lf**y(PSu>*l 


KM 


T 






8 


<1i-fHiK(PEI)|| 


mm 



Li/ (CF ) <sub>n coin type battery of system (model 
No.BR1225s outer diameter 12.5 mm, total height 2.5 
mm ) business gasket wasproduced with injection molding 
method making use of various heat resistant resin. 

In wide mouth reagent bottle, it fills 100 ml at a time organic 
electrolyte solution which in order tobecome concentration of 
1 .0 mol/1, melts, Li BF 4 of solute in the solvent BL gasket 10 
of various resin inserts each, plugging does. 

After that 40 day it left with 150 deg C, from external 
appearance inspection and weight change of each gasket, 
inspected electrolyte resistance. 

Result is shown in Table 1. 

[0016] 

[Table 1] 



[0017] 

-fK(PPS)ttf». H7vftx^b>-/<-7iU*a 
7JUJU*^bf-;UX— r;U*a^f*(PFA)» 

-f-JUX-^JU^h>(PEEK)*§t8g<7) 4 S&Tfft 



[0017] 

In resin of 8 types which were examined from Table 1, 
factthat electrolyte resistance is superior was 4 types of 
polyphenylene sulfide (PPS ) resin, tetrafluoroethylene * 
perfluoro al jpl 1 kill vinyl ether copolymer (PFA ) resin, 
polyether ketone (PEK ) resin and poly ether ether ketone 
(PEEK ) resin. 
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PEEK ®mfrt>te$>fiX'rvHtm&l.tz 
*mftlfi& 5,246,795 ^T'&mZhTl^tz&O) 

[0018] 

£fc-S#7.^/h££ffiUBR1225 » Li/(CF) n 
*a-f>l!«jl!l(»»S« 4SmAh)$flF«Lfc. 



<fJ3»-fe/<b-5t|ztttt*a> pp mtrit^ 
7K'J^L/>r-b7*b-h(PBT)«lt^lt*(l« 
ItS 15.0 a* m JilT, SttM25.0~100.0g/m\ 
10.0-60.0 f(m)l:f^lLfc. 



[0019] 

#50-b;UC3t^, 150degCT*40BMI=^= 
SB SftSWBi:* 60 deg C T?ffi»SS 90%<D 
*frTT?Hi:< 40 B|ffllc^fc5SaS;lft# 

cjikfaia* i= io a lc i @^-t^s« a. *S 

fco 

2 fc<fct/a 3 ics-r. 

[0020] 
[^ 2] 



1996-12-3 



Furthermore, gasket which consists of PEEKresin is 
something whichis proposed with U.S. Patent 5,246,795 
number which is mentioned earlier. 

[0018] 

gasket which consists of resin where electrolyte resistance of 
4 types whichyou inscribed is superior was used, BR1225 
shape Li/ (CF ) <sub>n coin type battery (nominal capacity 
48 mAh ) was produced. 

Furthermore, mineral oil was added to blown asphalt 
beforehand in portion which touches at least with to lid and 
case of each gasket surface,coating fabric after doing, paint 
which is melted with the solvent was dried, sealant layer 
which designates blown asphalt as main component 
wasprovided. 

Other than separator* gasket material and part which are 
explained with Figure 1 were used. 

Furthermore, changing conventional PPfiber non-woven 
fabrics into polybutylene terephthalate (PBT ) fiber 
non-woven fabrics (fiber diameter 15.0 ;mu m or less* 
apparent weight 25.0~100.0g/rn 2 * average pore diameter 
10.0-60.0 ;mu m ) in the separator , you used. 

[0019] 

Concerning each 50 cell, high temperature high humidity 
storage test which with high temperature storage test and 60 
deg C which cover 40 day with 150 deg C similarly covers 40 
day under condition of relative humidity 90% was done. 

During these testing one time all cell was reset to ambient 
temperature* ambient humidity on thel 0th and open circuit 
voltage and internal impedance (With 1000 Hz alternating 
current ) were measured, those mean weresought. 

Result of high temperature storage test and high temperature 
high humidity storage test is shown in Table 2 and Table 3. 

[0020] 

[Table 2] 
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1 


2 


3 


4 


mm 






PEK*IIB 


PEEK** 




(V) 


(D) 


(V) 


CS>) 


mums. 

:v; 


(CI) 


(V) 


(Q> 


mts 


3. 4 1 


43 


3. 41 


43 


3. 4 1 


43 


3. 41 


43 


100 


3- 4 1 


79 


3. 4 0 


77 


3. 3 9 


83 


3. 3 8 


86 


20B 


3. 40 


1 1 


3. 40 


1 1 5 


3. 3 7 


123 


3. 37 


128 


30B 


3. 38 


1 23 


3. 38 


1 24 


3. 36 


1 3 3 


3. 35 


141 


400 


3. 38 


137 


3. 3 7 


1 4 1 


3. 3 4 


147 


3. 3 5 


162 


[0021] [° 021 1 
[«3] t Table3] 


-fe/vNa 


1 


2 


3 


4 


m 


PPS*» 


PFAWfi 


PEKfllB 


PEI 


:kmi 


m 
an 


mn& 

CV) 


(Q) 


wsvs 

(V) 


(0) 


IV) 


<Q) 


mmm 

(V) 


(«) 


mm 


3. 41 


43 


3. 41 


43 


3. 4 1 


4 3 


3. 4 1 


43 


10B 


3. 4 1 


49 


3. 41 


51 


3. 40 


93 


3. 22 


100 


20a 


3. 4 1 


62 


3. 4 1 


63 


3. 38 


235 


3. 16 


245. 


30B 


3. 41 


71 


3. 41 


73 


3 37 


385 


3. 11 


4B4 


4 OB 


3. 4 0 


8 5 


3. 4 0 


87 


3. 35 


538 


3. 01 


6 80 



[0022] 

j«II*«E#fc*fcttTU flaunt?-* 

Lfr U5t#& PPS «Bfi cbtf PFA WB*&&* 
#7/rvh£{£ffiLfctJU No.l fccfctf 2 ICfcl> 



[0022] 

As from result of Tables 2 and 3 days of storage elapses under 
high temperature or the high temperature, high humidity, 
open circuit voltage decreases gradually with all cell, there is 
a tendency where internal impedance rises. 

But decrease of open circuit voltage and rise of internal 
impedance are little in the cell No. 1 and 2 which uses gasket 
which consists of PPSresin and PFAresin,heat resistance is 
superior, understands . 

Because gasket is compressed with state which at time of 
battery sealing lies between between metal container of 
positive electrode and negative electrode polarity, load 
beingadded, when it is a resin whose continuous use 
temperature is low, cold flow phenomena happens, air 
tightness or liquid-tightness of sealing part stop being able 
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umuz 4 m&ammoo*,* pps mm 

<J)&m&m%&tf 200 deg C -CfcikHfcfc 
PFA®8§T*I*260 deg CV&Z>Zttf. M;imt$& 

[0023] 

216(IEC Publication216)IC^tob+lf=HI^ 

[0024] 
(5SJ60IJ 2) 

^^■vKfflanBtLT pps weft,*:*; pfa « 

5,10,15 *S«fctf 2Owt%0 PPS «MB£ItffcU It 
tfcgl 1 tmC&ftV BR1225 3! Li/(CF)„^=I-< 

£• 100-b;HCOl^r-10 deg C 1? lh s 3fcl*T*+60 
deg C -e lh ^S-r^CirS 60 @ii#yiILfc&> 



[0025] 



[a 4] 



•feiWio. 


(wt!X) 




1 


0 


0/100 


CP- 1 


5 


0/100 


GP- 2 


1 0 


0/100 


GF- 3 


15 


24/100 


CP- 4 


20 


48/100 



[0026] 

iowt%*r*A<^5ar*. is n&xf 

20wt%<hil5<Lfci§£, 74?-tf&)&gTJSX 



tomaintain. 

Among resin of 4 types which it tests, continuous use 
temperature of the pure PPSresin being 200 deg C, with pure 
PFAresin they are 260 deg C, it isthought that , it is a reason 
which shows heat resistance which issuperior in high 
temperature and high temperature high humidity storage test. 

[0023] 

Furthermore, continuous use temperature referred to here it is 
a heat resistance temperature which is decided in eye E C. 
standard 216 (IEC Publication216 ). 

[0024] 

(Working Example 2 ) 

PPSresin and PFAresin are superior as resin for 
gasket,because it was ascertained , adding glass fiber to 
PPSresin next, it examined shape stability whether it can 
improve. 

Used gasket which blending to uniform, added proportion 
made on anexperimental basis PPSresin of 5, 10, 15 and 20 
wt%, produces the glass fiber with injection molding method 
BR12 type 25 Li/ (CF ) <sub>n produced coin type battery 
with thesame condition as Working Example 1 . 

After - with 10 deg C 1 In 1 hstanding it does next with + 60 
deg C concerning each 100 cell and 60 times repeating , you 
resetunder ambient temperature and humidity, inspected 
presence or absence of leaked liquid. 

Result is shown in Table 4. 

[0025] 

[Table 4] 



[0026] 

As for added proportion of glass fiber as filler from Table 4 
beingeffective to 10 wt%, when added proportion 15 and 20 
wt% it makes high,filler being too multi, gasket becomes 
brittle, occasionwhere crimp seal it does microscopic crack 
occurs in gasket surface, is thought thething which leaked 
liquid is done from this portion by thermal 
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[0027] 

ZZXlt PPS «HB©**l=oL^-C*£ltELfc 

mco'^-mmit. ??s®mtmm\~ iowt%£-e# 

[0028] 

(Sffiffi 3) 

f-iftSlCOlvCtKfctfs ZZX*\Z£i~ PPS *t 
BilCXv7.hV-«!:LT?K , Jx^b>(PE)*fcl± 
7K'J^neb^(PP)^ fc<B3S0> 2,4,6,8,10,12 fc£ 

ICBR1225 »Li/(CF).*a'f>bi«'*ft»Lv* 

[0029] 
[« 5] 





(wt%) 




1 


0 


0/10 0 


W-l | 




2 


0/100 


PE-2 




4 


0/100 


PE-3 




6 


0/100 


re- 4 


PE 


3 


0/100 


PB-5 




1 0 


0/100 


PB-6 




12 


1/100 


PE-7 




15 


4/100 


PP-1 




2 


0/100 


PP- 2 




4 


0/100 


PP-3 




6 


0/100 


PP- 4 


PP 


8 


0/1 00 


PP-6 




10 


0/1 00 1 


PP-6 




12 


1/100 


PP-7 




15 


3/100 



resistanceattacking. 
[0027] 

Here in case of PPSresin just being attached, you inscribed, 
but incase of PFAresin added proportion of glass fiber as 
filler, were effectivein same way as PPSresin to 10 wt%, 
symbol it does . 

[0028] 

(Working Example 3 ) 

In Working Example 2 adding glass fiber to PPSresin as filler, 
you inspectedconcerning effect which raises hardness of 
gasket material, but hereconversely polyethylene (PE ) or 
polypropylene (PP ) each is added 2, 4, 6, 8, 10,12 and 15 
wt% at a time in PPSresin as elastomer, resin whichblended to 
uniform is adjusted, gasket which is produced with injection 
molding method was used, BR1225 shape Li/ (CF ) <sub>n 
coin cell was produced in same way as cell No.l with this 
invention of Working Example 1, leaked liquid number of 
cells was inspected after same thermal shock cycle test as 
Working Example 2. 

Result is shown in Table 5. 

[0029] 

[Table 5] 



[0030] [° 03 °] 

m 5 HX^Xh^-ttLT PE fccfctf PP tt As elastomer from Table 5 it withstands also thermal 
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[0031] 

T 10wt%*-eO)^ttl^A<fetlli. PE t PP t£ 

jjj:i;pp od><E<fc*-*i* pps mno^x 

Y-V-tLX \0wt%3iT'T-&il\2 : $%lT-tb&Zt 



&tz PFA 



[0032] 

(nt&m 4) 

pps is}flg*f=(* pfa mmm^tzit iowt%m 

T07*7-£LT<D#7;Mi*i£*:l* PE fcj: 
XS pp ©^^it-^^&JteS^K'J+U^-f >3R 

[0033] 

(r>±m , n%<r)±.M : £-h-)\<-£-&Tli7.>rvVZ 

-So 



[0034] 

[ftl] 



resistanceattacking cycle of wide temperature difference, PE 
and PP with theaddition to 10 wt% it is clear . 

[0031] 

Furthermore, here it did not show if there is a added 
proportion to 10 wt%, butas elastomer, mixing PE and PP, 
equal effect is verifiedis acquired . 

If at least one of representative PE and PP is to 10 wt% as 
elastomer of PPSresin rephrases, as polyolefin, it is effective, 
it was verified. 

In addition in case of PFAresin it could recognize similar 
tendency. 

[0032] 

(Working Example 4 ) 

heat resistance of organic electrolyte solution battery 
improves rapidly PPSresin or PFAresin alone or as filler of 10 
wt% or less by blending to uniform in these resin, using 
polyolefin type elastomer it consists of at least one of glass 
fiber or PE and PP for gasket. 

[0033] 

When with state which lies between, curl doing upper edge of 
metal container of on one hand polarity, compressing gasket, 
sealing upstopping it does gasket in metal container of 
positive electrode polarity and between the metal container of 
negative electrode polarity, sealed state is expectation which 
is influencedwith thickness support value of gasket. 

Furthermore, thickness support value of gasket referred to 
here it is shown with next formula. 



[0034] 

[Mathematical Formula 1] 

x 100 



[0035] 

pps mmttzit pfa t»fr&ft«#x**h£ 
mi\m<D» p°p> tmtt-b* no.i tmazL 

30,40,50,70,90 fofctf 95%<t^X.T. BR1225 & 
Li/(CF) n »U*>ffi««£fls»Lfco 



[0035] 

Other part, material 30, 40, 50, 70 and 90 and 95% changing 
thickness support value of gasket at time of sealing with as 
same as cell No.l, the BR1225 shape Li/ (CF ) <sub>n it 
produced coin type battery making use of the gasket which 
consists of PPSresin or PFAresin. 

After that leaked liquid number of cells was inspected after 
same thermal shock cycle test as Working Example 2. 
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6 |C^1"„ Result is shown in Table 6. 

[0036] [0036] 
[^6] [Table 6] 



■HA'Ho. 


m m 


(X) 




C-l 




30 


24/100 


C-2 




40 


9/10 0 


C-3 


PPS 


50 


0/100 


C-4 


m is 


70 


0/10 0 


C-5 




90 


0/100 


C-6 




95 


14/100 


C-7 




30 


25/100 


C-8 




40 


10/100 


C-9 


PFA 


50 


0/100 


C-10 


m s 


70 


0/100 


C-U 




90 


0/100 


C-12 




95 


13/100 



[0037] 

Bi 6 h© JR*tJ***< 30,40 fecfci; 

95%©-feJUNo.C-h C-2. C-6. C-7 S C-ll tS&tf 

c-12 o»aiatta<se*cfcA«w6frT!**. 

tf 40%©*£l*$/-U:/tf B#©«raA<Sift^ 
[0038] 

*fc. ffX^h©JRIii** 95%©«*l*. > 
ofc*©£JtJ£*li*. 

Lfc^ot^ PPS mm^tzlt PFA «Hfi»^^r 
[0039] 

3EEj3.zz-eea**LTi^i^pps 

fcli pfa »Blc#w«lt7-f7-*fcliW«U 

^b^>^X^XhV-^ 10wt%12lTSJ«U 
JS-l-^U>KLfc**t.PPS»IIB*fcl4PFA 

fc#*y?h©W*ltl*»l4 50~90%©ttH"C 



[0037] 

thickness support value of gasket 30 and 40 and 95% cell 
No.C-1 . C-2, C-6. C-7. C-l 1 and antileak property of the 
C-12 is inferior from Table 6, it is clear . 

When among these, thickness support value of gasket it is 30 
and 40%, load at time of sealing to be too high, gasket 
thickness of sealing part becoming too thin, gasket function is 
lost, is thought with thingwhere closeness decreases. 

[0038] 

In addition, in case of thickness support value 95% of gasket, 
load at timeof sealing being too low, those which cannot 
maintain closeness itis presumed. 

Therefore, making use of PPSresin or PFAresin gasket, when 
it seals, itputs thickness support value of gasket in 50 - 90% 
ranges, when it is appropriate, you understand. 

[0039] 

Furthermore, result has not been shown here. 10 wt% or less 
it adds glass fiber filler or polyolefin type elastomer in 
PPSresin, or PFAresin when it blended to uniform, thickness 
support value of appropriate gasket attime of sealing is 50 - 
90% ranges in same way as caseof PPSresin or PFAresin 
alone, it is verified . 
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[0040] 

(mmm 5) 

pps mmmisx^^mi\mi^m i o-tr;u 

No.l t-b'*l>-$tzii$:®.&<D-\z)\,tmC?P^ 
mttUz BR1225 fl2 Li/(CF)„ *a-f>S*J6 

Ctz;uNo.5)£ft$SU &5O-tr;U::oi,vcilJf£0ij 
1 tmmz 150degC-C40 BMirfrfeunaft 

&%tm*M%Ls ¥$fii£#4t>T-feJU No.l t 

[0041] 
[17] 





1 - 


5 




PBTQ&*Qtf 




«# 




mm-m 


B9E3GEE 




9S* 


(V) 


CO) 


(V) 


(0) 


<3M3 


3. 41 


43 


3. 40 


45 


100 


3. 41 


79 


3. 40 


100 


2 OB 


3. 40 


1 1 3 


3. 15 


350 


30B 


3. 38 


123 


3. 0 0 


600 


40 B 


3. 36 


139 


2. 80 


850 



[0040] 

(Working Example 5 ) 

Making use of PPSresin gasket, in same way as Working 
Example 1 measured the open circuit voltage and internal 
impedance (1000 Hz alternating current method ) in high 
temperature storage with 150 deg C over 40 day just cell No.l 
and separator of Working Example 1 as conventional cell 
BR1225 shape Li/ which is made same PPnon- woven fabrics 
(CF ) <sub>n produced coin type battery (cell 
No.5 ),concerning each 50 cell sought mean and compared 
with cell No.l. 

As a result it shows in Table 7 concerning. 

[0041] 

[Table 7] 



[0042] 

m i t^^vv^mwmmiiz pps mm 
»icLT*.-b/<b-^ctt*tHi: pp mm* 

150 deg C tt^SSaittlCjSL^T. -tr/^u— ^ 

tLx pbt m&ttGtf$i&jizttmmz 

[0043] 



(mt&m 6) 

n^j 1-5 icfc^x.pps mmmxx'rvhb 
fccfctf»»«*te*<*h,fc Li/(CF) n &^*&m 



[0042] 

From Table 7 gasket to PPSresin where heat resistance is 
superior, when until recently you used same PPfiber 
non-woven fabrics in separator, as days of storage in high 
temperature elapses, decrease of open circuit voltage and rise 
of internal impedance wereconsiderable. 

PPnon- woven fabrics of separator became semimolten state, 
clogging happened and hadbecome film. 

PBT fiber non-woven fabrics stability was reconfirmed in 
high temperature environment, 150 deg C,as separator. 

[0043] 

(Working Example 6 ) 

In Working Example 1-5, with PPSresin gasket and PBT 
fiber non-woven fabrics separator , Li/ where heat resistance 
and thermal shock resistance are superior (CF ) <sub>n it can 
actualize organic electrolyte solution battery it 
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£P,\~iZ'^-$tLXmW£ PBT m&^&ifi 
[0044] 

pps mfliU^x^yh^fflLVltelilllSi^J l 0) 

-t;U No.l t-bJ^\y-^&i^\tmCizLX 
BR1225 AS UI{CY\%^ymWt^ 100 -fe 

&!*Lfc PBT iSt&^tft/^-^^fclSi 
ijf gl* 0.5. 1.0. 5.0. 10.0. 15.0. 20.0 fc<fctf 
25.0 fi m t*m . -fe;UNo.l If T-ffll^cilitSA^ 
15.0/KmlilT(DPBT iUt^SWiirPllX. If* 
S £ # 25.0~100.0g/m 2 fc J: ¥ 1*1 fl. & 
10.0-60.0 // m ©^H^O^fflL^fco 

[0045] 

20 •kJU&mi* 20 deg C Icfcivr 30k 
Q jefcfit JMrC*Jt«E 2.5V £70 jlflltt* 

kh*1ti\ »«isnii©T«s«[*#ftfc. 

[0046] 

[a s] 



wasascertained . 

Furthermore it examined concerning fiber diameter of 
appropriate PBT fiber non-woven fabrics as separator. 

[0044] 

Making use of PPSresin gasket, other things cell No.l of 
Working Example 1 and otherthan separator BR1225 shape 
Li/ (CF ) <sub>n at a time each 100 cell produced coin type 
battery with as same. 

As for average fiber diameter of PBT fiber non-woven fabrics 
separator which it examined 0. 5 and 1. 0 and 5.0 and 1 0. 0 
and 1 5. 0 and 20. 0 and with 25.0;mu m , fiber diameter 
which is used with cell No.l etc PBT fiber non-woven fabrics 
of 15.0;mu m or less similarly,apparent weight used those of 
range of 25.0 - 100.0 g/m 2 and average pore diameter 
10.0-60.0 ;mu m. 

[0045] 

First, electrolyte solution of predetermined amount was added 
in order evaluation to do theabsorption retention of electrolyte 
solution of separator of each cell, sealing of final process was 
done and leaked liquid number of cells was inspected. 

After that making use of each 20 cell it tested to end voltage 
2.5V continuous discharge with 30 k:oa constant resistance 
load in 20 deg C, sought mean of discharge time. 

These results were shown in Table 8. 

[0046] 

[Table 8] 





m m s 




ft * H IB 

(h) 


1 


15. 0HT 


0/100 


506 


S-l 


0. 5 


0/100 


505 


S-2 


" 1. 0 


0/100 


5 06 


S-3 


" 5. 0 


0/100 


50 5 


S- 4 


"10.0 


0/100 


50 6 


S-5 


* 1 5. 0 


1/100 


50 2 


S-6 


* 20. 0 


20/100 


4 72 


S- 7 


* 25. 0 


80/1 00 


4 2 7 ; 



[0047] [0047] 

S 8 <DHg£^S>. ¥-%lfflLW. 15.0 \x m J2l±© When from result of Table 8, average fiber diameter is 
J§£, ltP^<7)g/T£t;U^#£<&ys -feJI/fl 15.0;mum or greater, leaked liquid number of cells when 
CD 11 ftf jft m tf'P £ < o fc -tr t< it to L tz sealing becomes many, as for result cell where electrolyte 

JR» 1&Wffifa\Q>$L'P'h i B±L'3o solution amount inside cell decreases increasing, decrease of 

discharge time isconspicuous. 
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«tfc\ w-mmmmtf 0.5 um *ffi<Dms. *m 

*fc. @ttfi»*< 25.0g/m 2 ^igCDii^t,^® 

fiit-cfcy. af*a*A< ioo.og/m 2 zmzzm 



j«feWt«W,WI!tt4«2U\ 



-*¥«fl.a36« 60.0 u m PBT WM^ 



[0048] 

Lf:A<ot, Li/(CF) n %«MfiftS;&G)iHft 

15.0 urn &T.*f£L<l*¥$liiffg7b< 
0.5-10.0 |i nu BttSKtf 25.0~100.0g/m 2 fc£ 
A< 10.0-60.0 Urn 0) PBT ftiSt^Jifc 

[0049] 

lSl±PBT«lt^«*^6«E«-b/<b-$IZ-3L^ 
bttbtl* PPS M?m**&&«-fe/<b-* 

CIO)*^ IBItSI* 30.0 urn 61T.»*L<I* 
¥-®ffim®tf 1.0-20.0 urn T% SftSB 
10.0-100.0g/m 2 ©!6H©^fctf £8^1* <fcl* 0 



[0050] 

Li/(CF) n I* 



tt«*fctt»«»lc*j|!iiafi35<±#r«(D* 



Furthermore, when average fiber diameter is less than 0.5 ;mu 
m, mechanical strength to be lowas non-woven fabrics, 
because handling it is difficult, as separator youcannot use. 

In addition, when apparent weight is under 25.0 g/m 2 also 
mechanical strength to below as non-woven fabrics, being 
unsuitable as separator, when apparent weight exceeds 100.0 
g/m 2 , liquid absorption velocity of electrolyte solution to be 
slow, because also liquid retaining property is inferior, it is 
inadequate as separator. 

In addition, when average pore diameter is under 10.0;mu m, 
becomes in thesame way, absorption retention of electrolyte 
solution low as case where the apparent weight is large, 
practicality is scanty. 

On one hand with PBT fiber non-woven fabrics where 
average pore diameter exceeds 60.0;mu m the internal short 
circuit is easy to happen, unsatisfactory in functional as 
separator. 

[0048] 

Therefore, Li/ (CF ) <sub>n heat resistance of organic 
electrolyte solution battery as separator inorder to improve, 
fiber diameter 15.0;mu m or less* preferably average fiber 
diameter 0.5 - 10.0;mu nu apparent weight 25.0 -100.0 g/m 2 
and average pore diameter are suitable PBT fiber non-woven 
fabrics of 10.0 - 60.0;mu m. 

[0049] 

You detailed concerning separator which consists of or more 
PBT fiber non-woven fabrics,but also separator which 
consists of PPSfiber non-woven fabrics which is made from 
the PPSresin which is used for gasket is effective. 

In this case, fiber diameter 30.0;mu m or less* preferably 
average fiber diameter with 1.0 - 20.0;mu m, the non- woven 
fabrics of range of apparent weight 10.0-100.0g/m 2 should 
have chosen. 

[0050] 

In organic electrolyte solution battery, Li/ (CF ) <sub>n with 
battery non-woven fabrics is used for separator, but when 
synthetic resin membrane of microporous is used for the 
separator, it is. 

In coil cylinder Li/Mn 0 2 system and metallic lithium and 
lithium alloy and lithium and for high discharge any of 
intercalation compound as active substance uses negative 
electrode where designate carbon or a metal oxide it is a 
lithium secondary battery etc which use the electrode group 
which winding is done. 

As for using microporous synthetic resin membrane for 
separator in these battery system, whendischarging or charge 
where excessive current flows making use of factthat battery 
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pe ts&xs&tzit pp H7&<^ffl^*iri^A<. a 

■%mmi&&W 120 deg C S^tltfvWh? 

150 deg c ^m^m^m^wtmm^mmizit 

M&tf 170 deg C T*fc£>7KV>Wbt:-'Jx> 
(PVDF)«BSS<7)m?L14ll*^Mr-fc5 . 

flij2&LfcIl!£A< 224 deg C jo«fctf 285 deg 

c x*&& pbt mm&&v pps ^Bit^Ettn 

260 deg C (Dt^'m^vit^\y> 

(PTFE)»«?itti!i*saffl^«««a«ji!iffl 



[0051] 

IH£»j£jb«<Mi:<fc* 170 deg C T-fe-S PBT$ 

si, pps w& pvdf mm. ptfe «ib©^*^ 

RltfcjMlttfflaUt 150 deg c -e 

&m*im®. pps mm&tzit pfa ^ma* 

h£IE««tt&B8S£*«Stt*MSi: 

•So 



[0052] 
(USSfifl 7) 

m&Ltzmmm i~6 ic^ti*: li/(cf)„ 

«jB««56l=fct^T, »fK BL |C»R LiBF 4 £ 
1.0mol/l <D»»::fcSJ:5l=»»Lfc*««* 



cc-ei*. -20 deg c -eoflrtttfwin?. froft 



1996-12-3 

temperature rises, causing shutdown phenomena with 
separator , it prevents rupture or ignition accident beforehand, 
a one it is largereason. 

PEand/or PPfilm was used as conventional microporous 
synthetic resin membrane separator, but if usually the battery 
temperature exceeds 120 deg C, shutdown phenomena to 
happen, because charge-discharge becomes impossible, it is a 
non- conformity in organic electrolyte solution battery for 
high temperature which exceeds 150 deg C. 

microporous film of polyvinylidene fluoride (PVDF ) resin 
where melting point is 170 deg C ispromising. 

In addition, you can expect PBT resin and PPSresin where 
melting point which is mentioned earlier is 224 deg C and 285 
deg C as microporous film material. 

Furthermore it is conformity possible poly tetrafluoroethylene 
of melting point 260 deg C (PTFE ) make microporous film 
as organic electrolyte solution battery separator for high 
temperature. 

[0051] 

If it summarizes above, between positive electrode and 
negative electrode from group of PBT reshu PPSresin* 
PVDF resin* PTFE resin where melting point is 170 deg C at 
least at least one it isolates this invention with separator which 
consists of synthetic resin non-woven fabrics or microporous 
film which ischosen, thermoplasticity PPSresin or PFAresin 
alone where continuous use temperature which provides the 
sealant layer which designates blown asphalt as main 
component in surface is 150 deg C at least or gasket which 
designates these thermoplastic resin as main component with 
positive electrode polarity metal container and state which lies 
between between negative electrode polarity metal container , 
the curl doing upper edge of metal container of any one of 
positive electrode or negative electrode polarity, Compressing 
gasket, it is something which forms organic electrolyte 
solution battery for hightemperature by sealing up stopping 
doing. 

[0052] 

(Working Example 7 ) 

organic electrolyte solution which in order to become 
concentration of 1 .0 mol/1, melts the solute Li BF 4 in solvent 
BL Li/ which is shown in Working Example 1-6 which 
youmention earlier (CF ) <sub>n in organic electrolyte 
solution battery, was used. 

Here, - discharge with 20 deg C being possible, it examined 
concerning solvent where at same time actuation 
characteristics in high temperature above issuperior until 
recently. 
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[0053] [0053] 

B. 9 lc£$a/gj$jCiiLfciI$jSi§Jg<D!£ £ melting point of high boiling solvent which is suited for 
(MM 'K'To organic electrolyte solution in Table 9 (solidification 

point )with boiling point is shown. 



[0054] [0054] 
IB 9] [Table 9] 



O SI 


(t) 


(t) 


s (pc) 


-49. 0 


241. 0 


r-T'fB?^ h V (BL) 


-43. 0 


202. 0 


x?-\/vjr>) a -A/-* A>7r 4 y (EGS) 


-11. 0 


173. 0 


yyf^A**fl' (DMSO) 


18. 6 


189. 0 


T.Kb'iV (SL) 


28. 9 


287. 3 


ifK/*-#*-< f- (EC) 


40. 0 


248. 0 



[0055] 

&<i*i-20 deg c T?ft«i-r*zt*iw«ir-r*t 

It, PC <!: BL t£ltlcLIS&*t*o 

ZZXWC t BL ©g^tt***xfc»dt. 
BL iZj&ffi&mt&O) l,2-v*h*vX$>(DME) 
*36»Lfc»a*fcl*a^»«IC»|l(3!) LiBF 4 
£ L0mol/1 0>»SlC<E*J:3lC»#Lfc*«« 

»Jft*fflL^rSll6« i tf)-tr;u No.i tmmiz 

BR1225 » Li/(CF) n £3*f>S!ttai*ffc«U 
-40-85 deg C ©ifilMBSffiHTN 30kQ^gfei 
a«tt«*fT<EL\ ttM£ 40%CDB#^(Cfcl+ 

*a>tSS£H 2 ICS*. 

n 2 pc t bl £®a«8ii%*Mm 

fcmv&-kjuf::£ivc* bl # pc «fcy jn*it* 

ICL.BL ^itfrlC-r^ZtlC^y.BL <ti£$£ 
© DME m£%m<DG®nM$L<D*MC&ffi 

Lfci^ots Li/(CF) n £Maft$«ai::ftl% 
r. (£;S14^^-20 deg C £T*<tlS£-f ftli, X 

aTicfeMt*fi»i«(Dffifflfecfci;/*fci*ii?» 

[0056] 



[0055] 

If - with 20 deg C it operates it makes at least premise 
aspractical low temperature property talent as organic 
electrolyte solution battery, it is squeezed to just PC and BL. 

Then, mixing ratio of PC and BL was changed when and, the 
BR1225 shape Li/ (CF ) <sub>n to produce coin type battery 
in same way as cell No.l of Working Example 1 making use 
of organic electrolyte solution which in order tobecome 
concentration of L0 mol/1, melts Li BF 4 of solute in the 
solvent or mixed solvent which adds 1 and 2 -dimethoxy 
ethane (DME ) of low boiling solvent to BL, - with wide 
temperature range of 40 - 85 deg C, It did 30 k:oa constant 
resistance continuous discharge, measuring operating voltage 
in time point of thedischarge depth 40%, it compared. 

Result is shown in Figure 2. 

It makes ratio where BL is more than PC in cell which uses 
mixed solvent of PC and BL for organic electrolyte solution 
from the Figure 2, on performance closely resembles to cell of 
organic electrolyte solution of the DME mixed solvent of BL 
and low boiling point understands by designating BL as main 
component. 

Therefore, Li/ (CF ) <sub>n in organic electrolyte solution 
battery, if - it limits low temperature property talent to 20 deg 
C, to make use and/or storage of long period inunder high 
temperature possible, not adding low boiling solvent, you can 
show practical performance it is clear . 

[0056] 
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(Working Example 8 ) 

So far Li/ (CF ) <sub>n electrolyte solution of organic 
electrolyte solution battery had locked concentration of Li 
BF 4 of solute in 1.0 mol/1 in Working Example. 

In order for this concentration to become 0.80.91.01.31.5 and 
1.6 mol/l,melting in BLalone solvent, BR1225 shape Li/ (CF ) 
<sub>n it produced 50 cell at a time coin type battery in same 
way as cell No.l with this invention of Working Example 1 
making use of organic electrolyte solution which you 
adjusted, it measured internal impedance (1000 Hz alternating 
current method ) in high temperature storage which covers 40 
day and in 150 deg C sought mean. 

Result is shown in Table 10. 

[0057] 

[Table 10] 





E-l 


E-2 


1 


E-3 


E-4 


E-6 


L i BF ( 
(mol/1) 


0. 8 


0. 9 


1. 0 


1. 3 


1. 5 


1. 6 


« 

■i 

V 

f 
1 

* 

(0) 


« n w 


48 


46 


43 


43 


45 


46 


10B* 


154 


80 


79 


81 


83 


122 


2 0B* 


317 


113 


1 1 1 


116 


118 


283 


3 0B* 


420 


131 


122 


130 


132 


365 


4GB* 


577 


140 


135 


136 


139 


404 



(MMM 8) 

;z*i£-eH]KE0iJlcfc^T Li/(CF) n m GWtnfRfc 

mmaimmmtmMouBT^mmt: i.omoi/i 

Z<DM&tf 0.8,0.9,1.0,1-3,1.5 fc<fctf 1.6mol/l \Z 

tjiz&oiz bl m&mm-®&LT®mLtz% 
mmM&zm^xnmm \ <j)*mmz&h* 

/l>No.l <!:l^^lCBR1225^Li/(CF) n ^=l-l'>M 
n%>$: 50 -te^-f OttSIU 150 deg C iCfcl^T 

40 BmizfrtzZMfc&fttpnPitt^t?— ? 

>X(1000Hz $3SE;£)£;l!l£L¥$<££##>*:. 



ZOifegZm 10 \zmt. 
[0057] 

m io] 



[0058] 

* 10 <Mfcgfrh> 0.8 1.6mol/l 

m : &iz&i-y%GmBm<m'Mtz>iz-otix, a 
$Myt?-?>xtmmz±¥Ltzzttfwit> 

mW±®M<D LiBF 4 ;lJ£l* 0.9~1.5mol/l CD©ffl 

[0059] 

m&M 9) 

zh-£vo)nMmx>7f;Ltz Li/(CF)„^^7j<mfi? 

3kO SUS3O4(Cr:18%,Ni:8%)^$liS0> : ia>£ 



[0058] 

From result of Table 10 in case of 0.8 and 1.6 mol/1, as days 
of storage in high temperature elapses, it rises it could 
recognize internal impedance remarkably. 

Li BF 4 concentration of appropriate solute is range of 0.9 - 1.5 
mol/1, youunderstand . 

[0059] 

(Working Example 9 ) 

Li/ which is shown with former Working Example (CF ) 
<sub>n those of the SUS 304 (Cr:18%, Ni:8% ) stainless steel 
make of austenite were used to case of positive electrode 
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%ZX\ I^PA, Cr ^•W^<737x7-<h^^ 
ISffiiii Cr t?. frO^EU^x^Mo £j$flOU= 

L» Xffiffl i ©-fe/i- No.i ^nttlc so -tr;i/f o 

ftHU85 deg C X' 200 BMO>fii#RI*£fT 
11 

[0060] 

[am 



**Ho. 


*aaa& (w t %) 


SI 13 Q ff C V ) 


ftWUWi (B) 


: o 


100 


200 


1 


C r : 18, N i : 8 


3.41 


3.15 


2.90 


SS-1 


Cr :U 


3. 41 


125 


2.90 


SS-2 


C r : 15 


3.41 


3.36 


2. 90 


SS-3 


C r :16 


3.41 


3.37 


3.15 


SS-4 


C r :18 


3.41 


3.3? 


3.32 


SS-5 


Cr :20 


3.41 


3.37 


3.34 


SS-6 


Cr :15. Mo : 0.5 


3.41 


3.37 


3.34 


SS-7 


Cr :18, Mo :0.5 


3.41 


3.40 


3.40 


SS-8 


C r : 18, Mo : 1.0 


3.41 3.40 


3.40 


SS-8 


C r : 18, Mo : 2.0 


3.41 


3.40 


3. 40 


8 8 -It 


C r :18, Mo :3.0 


3.41 


3.38 


3.35 



polarity of nonaqueous electrolyte battery, but it was not 
something which always can be satisfied high temperature 
storage quality. 

Then, ferrite stainless steel board of high chromium* Cr 
content with high Cr, itproduced case of positive electrode 
polarity with stainless steel board which at sametime adds 
molybdenum,Mo, produced 50 cell each in same way as the 
cell No.l of Working Example 1, did storage test of 200 day 
with 85 deg C, measured open circuit voltage. 

Result is shown in Table 11. 

[0060] 

[Table 11] 



[0061] 

$ 11 <D$£^A^ ^-XlC Ni tft&tlZt- 
7,^^h^^ffl^fflL^fc-tr;i/No.l I* 85 deg 

yjLvJhUkm Cr ^F««-c*HI»mEa)«Ti* 

Bft6*lfttf*Cr 16wt%Bl±lCft*tl*IB» 
Ni Cr A< 15wt%&±T\ Mo £ 0.5%&L 



[0061] 

From result of Table 11, cell No.l which uses austenite 
stainless steel where the Ni is included in case decrease of 
open circuit voltage was large with 85 deg C retention. 

case inside bottom surface which touches with positive 
electrode as finding which disassembled cell after retaining, 
corroded, to metallic lithium surface of negative electrode, the 
impurity precipitated, black staining and loss was done. 

Decrease of open circuit voltage is recognized even with 
ferrite high Cr stainless steel,but if Cr becomes 16 wt% or 
greater, decrease of open circuit voltage is lightened. 

Ni was not included, Cr was 15 wt% or greater, corrosion was 
notrecognized even with disassembly finding of cell regarding 
the stainless steel board make case which Mo 0.5% or more is 
added, alsodecrease of open circuit voltage decreased, high 
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[0062] 

{mmm io> 

BR1225 ©Li/(CF) n S3-<>Ml;tilT% PPSHtfll 

§! # x y h * pbt lt*5F«*-b^u- 

$A18%JS4o2.0wt%^IHii^-Xfc<fctf BL 
|CLiBF 4 £ 1.0mol/l<DaiS-C5S»LfcS««jB 

y h ,PP li & * tt * -fe /< u - 
$ ,Nil 8wt%,Cr8wt% *fcJ:tf 
BL.DME ;lgj|j|IC LiBF 4 £ l.OmoMOSJK'C 

4ig,i;i*ttt£f&0i i 0>-fe/u No.l tgllilfettT* 
CZtlbflHrA-ICOlvC.. 150 deg CT?40 BTSlZ 

fi&)fc\fctf 20 deg C l=fclt* 30kQ3£»ftil* 
J»«l=«fc<5**S«(«±«E:2.5V^o -b;U¥ 

|4fcJ:tf* 12l=-**l* 



[0063] 
■[* 12] 



13,0 



■a 


* ft 9) 


ft * M 


eg 










Sit 


(mAh) 


(«) 


(mAh) 


(«) 




48 


100 


48 


100 


10B 


45 


93 


5 


11 


20H 


39 


81 


0 


0 


3oa 


36 


75 


0 


0 


4oa 


30 


62 


0 


0 



temperature storage property talent can improve rapidly clear. 
[0062] 

(Working Example 10) 

BR1225 shape Li/ (CF ) <sub>n with coin type battery, Prior 
Art Example battery which uses organic electrolyte solution 
which with this invention which uses organic electrolyte 
solution which melts the Li BF 4 in PPSresin gasket* PBT 
fiber non-woven fabrics separator, Cr 18%,Mo2.0 wt% 
stainless steel make case and BL with concentration of 1.0 
mol/1 melts Li BF 4 in battery and PPresin gasket,PPfiber 
non-woven fabrics separator, Ni 18 wt%, Cr 8 wt% stainless 
steel make case and the BL, DME mixed solvent with 
concentration of 1.0 mol/1 it produced other than those 
withsame condition as cell No.l of Working Example 1. 

Concerning these cell, it did high temperature storage test 
which covers 40 day with 150 deg C, in every 10 day, 
measured mean, cell weight of open circuit voltage,reduced 
amount being electrolyte solution entirely and making thing, 
electrolyte solution residue ratio (mean )and it sought 
discharge capacity (end voltage:2.5V,20 cell average) with 30 
k:oa constant resistance continuous discharge in 20 deg C. 

These results, are shown respectively in Figure 3, Figure 4 
and Table 12. 

[0063] 

[Table 12] 



[0064] 



4 ommmmmtmrnm^ 
*cfc3"e,(£»jSffl dme <Dmiat&z>nMfc 



[0064] 

As for cell of Prior Art Example as high temperature storage 
days it elapses, as been clearwith Figure 3 , open circuit 
voltage decreases suddenly. 

As for this cause in order for there to be a electrolyte solution 
residue ratio and a correlation of the Figure 4, with leakage of 
DME of low boiling point you can think thedeterioration of 
lithium negative electrode with decrease of electrolyte 
solution amount and corrosion of case. 
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U 12 izijk£1x& £-5lc s Vt&mcD-lzMt ISO 
degCT-20 BP.H<Dfc#T-§a$£#¥A<0%l::& 
4©C:*tU 81%,40 BPal 

(7)«#^T't 62%(DSi:S#^*tt=o 

[0065] 

[ftQBagftjR] 

**Wtt*!UF;|va*fcaR«S 150 deg C £18* 
!fi , «*Rr*l=r*3Xh-/0*-T>Xtt36<« 



46l=*»WI=J:y-*«a/£ltT?<i:<}|*« 

[01] 



[02] 

<b£*ts 

[03] 

150 deg C «SIC«feSgB»mE©^<b£*-r@ 



[04] 

150 deg c ft#l::J:&*tt&a#*®K1b£* 

ran 
i 

2 
3 

Eg 
4 
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As shown in Table 12, as for cell of Prior Art Example with 
this invention cell showed 62% capacity residue ratio even 
after retaining 81% and 40 day vis-a-vis with 150 deg C with 
retention of 20 day capacity residue ratio becoming0%. 

[0065] 

[Effects of the Invention] 

As above detailed, it is something which offers common 
organic electrolyte solution battery where the cost 
performance characteristic which makes use and/or storage of 
long period inunder high temperature which exceeds severe 
150 deg C to which this invention adopts the industrially part 
and material where heat resistance is superior including 
gasket, separator impossible apparent is done until recently by 
those overall effect possible issuperior. 

Furthermore application of organic electrolyte solution battery 
is expanded considerably byapplying to also rechargeable 
battery with this invention not only a primary battery tomake 
possible, they are industrial value large ones. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Li/ (CF ) <sub>n longitudinal cross-sectional view which 
shows representative structure of coin type organic electrolyte 
solution battery 

[Figure 2] 

Change of operating voltage at time of discharge depth 40% 
of battery which changed solvent mixing ratio in electrolyte 
solution in various temperature is shown thefigure 

[Figure 3] 

Change of open circuit voltage is shown with 1 50 deg C 
retention figure 

[Figure 4] 

Change of electrolyte solution residue ratio is shown with 150 
deg C retention figure 

[Explanation of Symbols in Drawings] 

1 

lid 

2 

negative electrode 
3 

positive electrode 
4 
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ft* 
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separator 
5 

case 
6 

gasket 
7 

current collector 
8 

sealant layer 
[Figure 1] 



[02] 



[Figure 2] 
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[Figure 3] 
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[Figure 4] 
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